Abstract: By modifying the conventional decomposition formula for the decimation-in-frequency (DTF) case, a more efficient radix-3 fast Hartley transform(FHT) algorithm has been introduced resulting in a fewer number multiplications. The reduction in the number of multiplications is of the order of 25-30 percent. It is useful in cases where the sequence length is closer to a power of 3 rather than a power of 2.
INTRODUCTION
The discrete Hartley transform (DHT) Therefore, the discrete Hartley transform has the advantage that it is real-valued for a real-valued signal and many of its properties and applications strongly resemble those of the discrete Fourier transform, since the Hartley transform can be considered as a variation on the Fourier Transform. To compute the DHT, researchers have developed fast Hartley transform (FHT) [2] algorithms which are similar to the more popular fast Fourier transform (FFT) algorithms. More efficient radix-2, radix-4, split-radix, Winograd and prime factor FHTs have recently been developed [3] . By modifying the decomposition formula for the decimation-in-time (DIT) case [4], we have introduced a new radix-3 FHT algorithm. In this paper, the decomposition formula for the decimation-in-frequency (DIF) case of radix-3 FHT algorithm is modified, resulting in fewer number of multiplications than in 141 at the cost of additions. Here, instead of the traditional decomposition, the author decomposes the sequence in such a way that some of the twiddle factors of the subsequences can be combined, resulting in fewer number of multiplications. The reduction in the number of multiplications is of the order of 25-30 percent, when compared to the earlier DIT algorithm [4] . When the sequence length is closer to a power of 3, this algorithm is competitive in speed with the radix-2 and radix-4 FHTs and is efficient than the existing radix-3 FHT.
BASIC 3-POINT FHT
The basic 3-point DHT for a real-valued 3-point I 2 ) , can be obtained from sequence, {x(n), 0 I n Equation (1) as which can be expanded and modified towards the basic 3-point FHT and can be written as
.... ( 3(a) )
The implementation of Equations 3(a), 3(b) and 3(cj is shown in Figure 1 . The basic 3-point FHT in [4] is no1 in-place and requires seven additions and one multiplication, while the 3-point FHT shown in Figurc 1 is in-place and requires only six additions and one multiplication. Multiplication by (1/2) is simply a rightshift and therefore has not been added in the computation of operation count.
DERIVATION OF THE NEW RADIX-3 DIF FHT ALGORITHM
The 
CONCLUSION
A more efficient radix-3 FHT algorithm has been presented. This could be used effectively when the number of samples is closer to a power of 3, rather than a power of 2 
